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ABSTRACT
Background and Purpose: Research suggests that older adults are more
likely to be hospitalized and to be at risk for hospital-associated
deconditioning after successful treatment of their medical condition. 1-4
Kortebein (2009) found that 1 out of 3 older hospitalized patients, patients
over 70 years old (y.o.), demonstrate a decline in their ambulatory function
or in their ability to complete ADLs at discharge.3 The literature supports
the use of a walking program with the older deconditioned or sedentary
patient to improve aerobic endurance and to improve functional abilities.
1,5,13,20 This case report demonstrates that a walking program with
progressive resistive exercises (PREs) helped one 92 y.o. female patient,
suffering from hospital associated deconditioning, improve her strength,
cardiovascular endurance, and functional abilities, including sit stand
transfers, ambulation with the least resistive assistive device (LRAD) and
stair climbing. These improvements allowed the patient to return to her prior
level of functioning, living independently in her 2nd story apartment with
assistance as needed from her daughter. Case Description: Patient MA, a
92 y.o. African-American female was admitted to a subacute rehabilitation
(SAR) floor of a local suburban hospital after 14 days in an acute care
hospital due to a hemorrhagic stroke. Outcomes: After completing her plan
of care, the patient demonstrated that she had regained her ability to
ambulate community distances with a rolling walker, to transfer sitstand
independently and to ascend and descend three flights stairs to enter her
house. After 3 weeks, the patient increased aerobic endurance by 3166% as
measured by the 2MWT. Discussion: Research and this case report suggest
that physical therapists can effectively use a walking and strength training
program to help patients reverse the effects of hospital associated
deconditioning.

i

INTRODUCTION
Research suggests that older adults are more likely to be hospitalized
and to be at risk for hospital-associated deconditioning even after successful
treatment of their medical condition.1-4 For example, stroke survivors often
experience motor deficits and impaired mobility.5 This initial impaired
mobility can lead to cardiovascular deconditioning. In the hospital, these
impaired and deconditioned patients often present as a fall risk. For
example, Nyberg (1997) found that geriatric rehabilitation wards in hospitals
reported 3.4 falls per year per person as reported in a Cochrane review.
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The problem is that after hospitalization, older patients may present with
deconditioning requiring physical therapy in order to return to their prior
level of function (PLOF), even after successful treatment of their medical
condition.
Research findings determined that older patients benefit from physical
therapy including progressive resistive exercises (PREs) to increase strength
and improve functional abilities such as walking, stair climbing or standing
up quickly from sitting in a chair.7-12 Other research findings indicate that
walking programs improve the deconditioned patient’s fitness, ambulation
endurance and break the cycle of inactivity that potentially leads to further
deconditioning.1-3,5,6,13 Since these older, deconditioned patients are at a
greater risk for falls, reversing this deconditioning process is important to
allow these patients to safely return to independent living.6
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Purpose
The purpose of this case study is to report the outcomes of a physical
therapy program for an older patient with hospital associated deconditioning.
The program included a walking program, progressive resistive exercise
(PRE), and functional training such as transfer training and stair climbing.

CASE DESCRIPTION
Subject: Patient History: MA, a 92 year old (y.o.) African-American was
admitted to a subacute rehabilitation (SAR) floor of a local suburban hospital
after a 14 day stay in an acute care hospital due to a hemorrhagic stroke.
Prior to hospitalization, the patient lived independently in her 2nd floor
apartment with help as needed from her daughter living in the first floor
apartment. She ambulated with a straight cane (SC) as needed to get
around her apartment and community. Independent with her activities of
daily living (ADLs), she received help from family as needed to complete her
instrumental activities of daily living (IADLs) such as carrying her laundry or
groceries up and down the stairs.

Evaluation:
Prior Medical History: 14 days prior, while talking on the phone with her
20+y.o. granddaughter, MA sustained a fall and loss of consciousness (LOC)
2

due to an intracranial hemorrhage. The granddaughter immediately called
the patient’s daughter, who lived on the first floor of the same apartment
building. This daughter found the patient sitting on the floor, awake but
confused without any memory of how she ended up on the floor. The
daughter immediately took the patient to her primary medical doctor (MD)
where she received the appropriate emergency medical care, including an
immediate transfer to the acute care hospital across the street. At the acute
care hospital she was diagnosed with ventriculomegaly with a small
interventricular hemorrhage.
Prior to this incident, the patient had a history of paroxysmal atrial
fibrillation (treated with warfarin prior to the stroke), coronary artery disease
(CAD) status post (s/p) a catheterization 8 years prior, high blood pressure
(HTN) and diastolic dysfunction with last ejection fracture (EF) of 70-75%.

Tests and Measures:
2-minute walk test (2MWT): The 2-, 6- or 12- minute walk tests
are often used to assess a patient’s mobility, walking distance and
endurance in a clinical setting.14,15 The physical therapist chose the 2-minute
walk test because it takes less time, requires less endurance and reduces
the potential negative effects of patient fatigue.14,16 At the initial
examination, the patient ambulated 6 feet in 2 minutes. Since the patient
wanted to return to walking with a SC as she did prior to her hospitalization,
3

the 2 minute walk test allowed the physical therapist to objectively assess if
the patient was progressing towards this goal.
Romberg balance tests: Guccione and others state that balance and
gait are closely intertwined.8 According to the patient’s daughter, the patient
had a history of falls prior to her hospitalization. As a result, to help rule out
that the patient’s reduced mobility, occasional loss of balance with
ambulation and previous falls were due to balance, proprioceptive or
vestibular problems, the physical therapist tested the patient with the
Romberg balance tests. In the Romberg test, if the patient can stand with
feet together, i.e. a narrow base of support (NBS), arms crossed and eyes
open without falling, this negative result indicates that the patient’s distal
proprioception is intact.
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If the patient can stand with the narrow base of

support, arms crossed and eyes closed, this negative result indicates that
the patient’s vestibular system is intact.17 In the modified Romberg, also
known as the sharpened Romberg, if an older patient cannot stand with one
foot in front of the other, arms crossed and eyes open, this positive result
indicates that the patient has minimal to significant balance impairments.8

Current Condition: The patient complained of feeling tired and weak. She
also reported headaches and dizziness when she sat up in bed or transferred
from sitting to standing. However, the patient stated that she was ready to
go home, indicating that the patient did not recognize that she demonstrated
4

symptoms of hospital associated-deconditioning. In fact, she failed to
recognize that she required any further medical treatment or physical
therapy in order to safely return to her prior level of functioning.

Examination: Through conversation, the student physical therapist
determined that the patient was alert and oriented to person, place and
time. However, her daughter stated that the patient had poor short term
memory since the stroke. During the bedside examination, the patient
presented as a typical 92 y.o. dealing with the cardiovascular and
neuromuscular decline that occurs with aging, often referred to as
sarcopenia.18 Table 1 contains the results of the manual muscle testing that
indicate the patient was not demonstrating any significant muscular
paralysis or deficits due to her stroke. However, as shown in Table 2, the
patient demonstrated significant functional deficits at this initial examination.
Table 1. Manual Muscle
Manual Muscle testing
Bilateral (B) Hip flexor
B Hip abductor
B Knee flexor
B Knee extensor
B Ankle dorsiflexor
B Ankle plantar flexor

Testing (MMT)
Initial Evaluation
3/5
4/5
4/5
4/5
4/5
4/5

Discharge (4 weeks later)
4/5
4/5
4/5
4/5
4/5
4/5

Stair climbing: Since the patient could only walk 6 feet during the
initial exam and complained of fatigue, the physical therapist did not
measured the patient’s ability with stair climbing. Instead, the physical
5

therapist measured the patient’s stair climbing ability during the fifth
physical therapy session once the therapist determined that that patient
could safely complete this task. The physical therapist needed to assess the
patient’s stair climbing ability since the patient wanted to return to her
apartment, which included 3 flights of stairs.

Table 2. MA’s functional status upon initial
examination at the SAR.
Assessment

Initial Evaluation

SitStand
Gait
Distance – 2 MWT
Assist
Device
Stair climbing
Number
Assist
Device

Moderate Assistance (Mod A) from 1 person
6’
Minimal Assistance (Min A) from 1 person
Rolling Walker (RW)
Not Tested (NT)
-

Clinical Impression 1: At the end of the physical exam, the physical
therapist determined that the patient lacked muscular and cardiovascular
endurance due to deconditioning primarily as a result of her 14 days of
hospitalization and bed rest as opposed to her hemorrhagic stroke because
she demonstrated no signs of cognitive or neuromuscular deficits.
However, the patient’s complaints of headaches and dizziness with changes
in position, especially from sitting to standing indicated possible suggested
orthostatic hypotension that was confirmed with the blood pressure
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measurements, noted in table 3. As a result, at the initial examination and
throughout the episode of care, the physical therapist tracked the patient’s
blood pressure (BP) in different positions to check for any abnormalities or
contraindications for activity. During each session, the physical therapist
followed the BP guidelines (listed in Table 4) to determine if the patient
could safely participate in physical therapy. According to the American
College of Sports Medicine (ACSM), during active standing exercise, a
patient’s normal BP responses include a steady increase in systolic blood
pressure (SBP), no change or a slight decrease in diastolic blood pressure
(DBP), and a widening of the pulse pressure.19 When the patient’s BP values
were outside of these standard safety guidelines, the physical therapist
immediately notified the registered nurse (RN) and stopped all activity with
the patient until the values returned to a safe level.

Table 3. Vital Signs at Initial Evaluation
Patient position
Sitting
Standing
(after 6’ Walk)

Heart Rate
(bpm)
52
52

Blood Pressure
(mm Hg)
156/65
119/50

% O2 Saturation
(Room air)
99
85

Table 4. Blood Pressure Contraindications for Physical Activity 19
SBP
>180mm Hg or < 95mm Hg
>10 mm Hg drops with exercise
DBP
> 95 mm Hg
7

Diagnosis and Prognosis: Presumably because she demonstrated no
signs of significant cognitive or neuromuscular deficits due to her
hemorrhagic stroke, the patient demonstrated deconditioning due to her 14
days of hospitalization and bed rest. Based on her prior level of function, the
physical therapist determined that the patient had a good prognosis for
recovery.

Goals: The general patient and physical therapy goal was to return
the patient to as close as possible to her prior level of functioning: living in
her 2nd floor apartment with help as needed from her daughter on the first
floor, and ambulating in her apartment and community with a SC. As a
result, the physical therapist chose three functional goals to allow the patient
to safely return home: 1.) Improve ambulation to greater than 150 feet with
the least restrictive assistive device (LRAD). 2.) Improve stair climbing
ability to 3 flights of stairs with 1 handrail. 3.) Improve the patient’s sit to
stand transfers to independent.

Plan of Care (POC): The physical therapist recommended that the
patient’s treatment plan include physical therapy 6 days/week for 3 weeks.
The daily PT sessions varied in length from 30 to 90 minutes and frequency
(1-2 sessions/day). To qualify to stay in the SAR unit, the patient needed to
be able to complete physical therapy 6 times per week for a minimum of 720
8

minutes per week. Due to patient’s fatigue issues, when the patient was
scheduled for 90 minutes of therapy on one day, the physical therapist
divided the therapy into 2 treatment sessions (60min/30min or
45min/45min). Generally, the physical therapist tried to see the patient 2
times each day, to facilitate the process of increasing the patient’s
endurance, of improving her motor control through repetition and of
encouraging her to stay out of her hospital bed as much as possible during
the day.

Interventions
At the initial examination, the patient did not want to participate in
physical therapy, stating that she “wanted to go home.” Once the physical
therapist stated that unless the patient participated in physical therapy, her
physician would not allow her to return home, she agreed to participate.
After completing this examination, the patient also admitted that since she
could only walk 6 feet, she could not climb the apartment stairs. She “would
need someone to carry her up those stairs.” As a result, the physical therapy
interventions were selected to reach her functional goals: ambulatory for
community distance and improve her stair climbing ability to 3 flights of
stairs with 1 hand rail. The physical therapy POC included patient education,
a walking program with a variety of assistive devices (AD), progressive
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resistance exercises (PRE) for the lower extremities (LE) and stair climbing
with 1 to 2 handrails.

Walking with Assistive Devices: The patient previously ambulated
in her home either independently or with a SC. Patients who are
independent or only require a SC during ambulation are typically considered
low fall risks. However, researchers have identified several factors that
indicate when hospital inpatients are at a greater risk of falling6. These risk
factors include gait instability, agitated confusion, urinary incontinence, a
history of falling, cognitive impairment, stroke, sleep disturbance,
antihypertensive medications and need for transfer assistance.6 Most people
fall due to a combination of these factors.6 This patient demonstrated many
risk factors for falling including: decreased muscle strength and endurance
as measured by her difficulty ambulating 6 feet with a rolling walker,
agitation and confusion as to why she had to remain in the hospital, a
history of falls per her daughter, complaints of poor sleep since being
admitted to the hospital, recent intracranial hemorrhagic stroke, currently
taking antihypertensive medicine, and a need for moderate assistance to
transfer from sit to stand. As a result, at the initial examination, the physical
therapist determined that the patient was a fall risk when walking with a SC,
and started the patient ambulating with a more stable AD, a rolling walker
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(RW). As the patient improved, the therapist planned to progress the patient
to the least restrictive assistive device (LRAD), ideally the SC.
Literature suggests that a walking program can improve ambulation
endurance.5,13,20 In one study, that included a 12 week daily walking
program at self-selected paces, older adults living in nursing homes
improved their walking endurance by 77% and walking distance by 92%.20
In a second study, that included a 16 week walking program performed two
times per week with balance exercises and lower extremity strength training,
community dwelling older subjects, an average age of 74 y.o., improved
their aerobic endurance by 26% as measured with the six-minute walk
test.13 Based on this research evidence, the physical therapist chose to
center of the plan of care around a walking program. The patient ambulated
at her own pace with a standard rolling walker (RW) and the physical
therapist following with a wheel chair (W/C) to allow for seated breaks as
needed. Starting the fourth day of therapy, the patient began walking the
entire distance to the therapy gym, approximately 180 feet.

Progressive Resistive Exercises (PREs): Research has
demonstrated that when older patients increase the strength of the
appropriate muscles, they improve their ability to perform simple physical
tasks such as standing balance, sit to stand transfers, ambulation with or
without an assistive device, and stair climbing.

7-10

As a result, the physical
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therapy plan of care included PREs for the bilateral lower extremities (BLEs)
to increase the strength and endurance that the patient needed to complete
these functional tasks. Current evidence based practices encourage that
physical therapists implement moderate to vigorous PRE, described as 3 sets
of 6 – 10 repetitions based on the 1 repetition max (1RM), in order to gain
strength and to improve functional task performance in older patients.7-10
Instead of determining the 1RM, the physical therapist determined the
amount of weight that the patient could wear as ankle weights and complete
1 set of the lower extremity exercises for 6-10 reps. When the patient’s
strength improved so that she could complete 3 sets of 6-10 repetitions at a
weight level, the physical therapist progressed the patient to a higher
weight. Table 5 presents which exercises the patient performed each
session. The patient performed all exercises seated at first, and progressed
to standing exercises as tolerated. The exercises were performed each
session and included seated exercises: ankle pumps, knee flexion, knee
extension, hip flexion, and hip abduction; and standing exercises: toe raises,
heel raises, hip flexion, hip extension and hip abduction. When performing
the standing exercises, the patient held onto a ballet bar for safety.

Clinical Impression 2: On the 5th day of physical therapy, the patient
walked the entire distance from her room to the gym with standing rest
breaks only. However, during this session, the physical therapist noticed that
12

the patient presented with a dysfunctional gait pattern, including a very
narrow step width and a bilateral, scissoring gait. At times, the patient’s step
width was so narrow that the toes of the patient’s one foot would kick the
heel of the opposite foot during the middle of her stride, occasionally causing
a momentary loss of balance (LOB). At this 5th session, the student physical
therapist brought the patient’s gait pattern to her attention. To prevent
future LOB and potential falls, the patient needed to develop a more typical
and wider step width to allow her limbs and feet to swing freely without
contact. First the physical therapist asked the patient to maintain a wider
step width and BOS whenever she walked. This verbal cue increased the
patient’s awareness and decreased her tendency to walk with a narrow step
width and scissoring gait pattern. In addition, using this more functional gait
pattern during the walking program increased her motor control of this
newer, safer and more functional gait pattern through repetition. By
discharge, the physical therapist wanted the patient to ambulate with that
new gait pattern independently, i.e. without verbal cues. Finally, the physical
therapist strengthened the patient’s hip abductors with the PRE program to
also increase her BOS through stronger muscles.

Stair Climbing: Beginning with session 5, the physical therapist also
introduced stair climbing to assess the patient’s ability and as an
intervention to improve her aerobic endurance. The physical therapist
13

wanted to ensure that the patient could safely ascend and descend the 3
flights of stairs required to enter and exit her home. After the patient
demonstrated that she could safely ascend 3 flights of stairs in session 11,
the stair climbing was used as an intervention to maintain/increase her
endurance and to improve her motor control when walking in her new gait
pattern on the stairs, i.e. walking with a wider BOS.

Balance Exercises: As the patient’s strength and endurance
improved, the physical therapist changed focus in order to continue to
improve the patient’s balance and reduce her fall risk. In session 12, the
physical therapist introduced the Romberg test to assess the patient’s
proprioceptive and vestibular systems.

Results
Walking with Assistive Devices: The patient steadily increased her
ambulation distance each day, demonstrating greater walking endurance.
(See Table 4 and Figure 1.) The arrows in Figure 1 indicate days where the
patient walked a shorter distance than the previous day. However, during
session 2, the patient refused to participate in physically therapy and only
agreed to try to sit up more in her room. During session 11, the patient
climbed three flights of stairs, which fatigued her and reduced how far she
walked. During session 14, the patient refused to walk and only agreed to
14

complete bedside exercises. Otherwise, the patient gradually increased how
far she walked each day that she remained in the SAR unit.

Progressive Resistive Exercises (PREs): As recorded in table 5,
initially this patient could only complete seated exercises without any
weight. After completing her 3 week POC, at the final session, the patient
was able to complete 3 sets of 10 repetitions of her home exercise program
with bilateral 2.5 pound (lbs.) leg weights. In addition, the patient
progressed to performing the hip abduction and hip extension exercises in
standing. Once the physical therapist identified the patient’s scissoring gait
pattern with a narrow base of support, he emphasized that the patient
needed to perform the hip abduction exercises every day in order to help
reverse this pattern and to create a safer and more functional gait with a
wider step width and BOS. The patient tolerated this part of her POC well.
Starting session 9, she completed 3 sets of the standing hip abduction PRE
every day.
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Table 5. Progressive resistive exercise program
Treatment day

1

Muscles
targeted

Position
performed

ankle
dorsiflexors

Seated

knee
extensors
Knee flexors
Hip flexors
hip
abductors
ankle
plantar
flexors
ankle
dorsiflexors
hip
extensors
hip
abductors

2

Seated
Seated
Seated
Seated

Initial
Exam.
PREs not
performed

ankle
dorsiflexors
knee
extensors

5

SETS

REPS

WT

SETS

REPS

WT

SETS

REPS

WT

3

10

0

3

10

0

3

10

2

4

10

0

3

10

0

3

10

2

1

5

0

3

10

0

3

10

2

3

10

0

3

10

2

Standing
Standing
Standing
Standing

Position
performed

SETS

REPS

WT

7
SETS

REPS

8
WT

SETS

REPS

9
WT

Seated
Seated

Knee flexors

Seated

Hip flexors
hip
abductors

Seated

ankle plantar
flexors
ankle
dorsiflexors
hip
extensors
hip
abductors

4

Pt refused
PT with
PTA

Table 5. Progressive resistive exercise program
Treatment day
6
Muscles
targeted

3

Seated
Standing
Standing

Pt worked
with PTA
who focused
on gait
training with
RW and safe
transfers,
especially sit
to stand

Pt worked
with
different PT
who
introduced
mini-squats
and assessed
patient's stair
climbing with
step in
parallel bars

Pt worked
with PTA
who focused
on gait
training with
RW and safe
stair
climbing.

10

SETS

REPS

WT

3

10

2

3

10

2

3

10

2

3

10

2

3

10

2

3

10

2

SETS

REPS

WT

Pt practiced
using
different
AD: rollator
walker, SC
to
determine
LRAD

Standing
Standing

3

10

2
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Table 5. Progressive resistive exercise program
Treatment day
11
Muscles
Position
targeted
performed
SETS
ankle
dorsiflexors
knee
extensors

Seated
Seated

Knee flexors

Seated

Hip flexors

Seated

hip abductors

Seated

ankle plantar
flexors
ankle
dorsiflexors

Pt
completed 3
flights
of
stairs

12

13

REPS

WT

3

10

2.
5

3

10

3

10

3

10

3

10

3

10

2.
5
2.
5
2.
5

Standing
Standing

hip extensors

Standing

hip abductors

Standing

3 10

2

2.
5
2.
5

Table 5. Progressive resistive exercise program
Treatment day
16
Muscles
targeted

Position
performed

ankle
dorsiflexors
knee extensors

Seated
Seated

Knee flexors

14
SETS

Pt c/o
mm
soreness.
PT
focused
on
walking
program
and
safety
with stair
climbing

17

REPS

WT

3

10

2.
5

3

10

3

10

3

10

3

10

3

10

2.
5
2.
5
2.
5

2.
5
2.
5

SETS

REPS

WT

3

10

2.
5

3

10

3

10

3

10

3

10

3

10

2.
5
2.
5
2.
5

2.
5
2.
5

18

SETS

REPS

WT

SETS

REPS

WT

SETS

REPS

WT

3

10

2.5

3

10

2.5

3

10

2.5

Seated

3
3

10
10

2.5
TB

3
3

10
10

2.5
TB

3
3

10
10

2.5
TB

Hip flexors

Seated

3

10

2.5

3

10

2.5

3

10

2.5

hip abductors

Seated

ankle plantar
flexors
ankle
dorsiflexors

15

Standing
Standing

hip extensors

Standing

3

10

2.5

3

10

2.5

3

10

2.5

hip abductors

Standing

3

10

2.5

3

10

2.5

3

10

2.5
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Figure 1. Total Distance Walked Each Session
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Session number

2-minute walk test (2MWT): Research indicates that the 2MWT
demonstrates concurrent validity with three outcome measures commonly
used to assess functional mobility in the older population: the Timed Up and
Go test (TUG), the Berg Balance Scale (BBS) and the 6-minute walk test
(6MWT).

15

For example, the 2MWT’s 95% confidence interval (CI) for the

Pearson r values were as follows: TUG (-0.59 to –0.94); BBS(0.59 – 0.94);
6MWT ( 0.78 – 0.97).

15

A Pearson r value of-1.0 would indicate a perfect

inverse relationship between the 2MWT and the TUG. i.e. The farther the
patient could walk in 2 minutes, the less time the patient needed to safely
stand up from a chair and go.
18

Table 6 records the patient’s scores on the 2MWT during the patient’s
initial examination and at session 17, the second to last treatment session.
For retirement dwelling older adults, the minimal detectable change (MDC) is
12.2 meters or 40.0 feet.15 Since the patient improved her score by 219
feet, the results suggest that the patient did improve her mobility by a
clinically significant amount. However, retirement dwelling adults walked an
average of 150.4 meters, or 493.4 feet during the 2MWT.15 Since this
patient only walked 225 feet at discharge, she still appeared to walk a
shorter distance than a population of her peers. This statistic indicates that
the patient would benefit from a continuation of her PREs and walking
program upon discharge to her home.

Table 6. Results of the 2MWT
Treatment Number
1

Distance ambulated with a rolling
walker
6

16

225

Stair climbing: Since the patient wanted to return to her PLOF, living
in her 2nd story apartment with 3 flights of stairs to enter/exit, stair climbing
was an important functional goal. The patient progressed from being unable
to climb any stairs during the initial evaluation to climbing 3 flights of stairs
19

using one hand rail (HR) and a ‘step to’ pattern on day 10. (See Table 7). On
the last day of therapy, as the patient practiced her stair climbing, she
progressed to ascending and descending the 4 practice stairs 3 times with
the more challenging ‘step through’ pattern.

20

Table 7. Stair climbing
Session
Number
1
2

Stairs
climbed
NT

Device
Used

Gait Pattern

Patient refused physical therapy

3

NT

4

NT

5

4

6

NT

7

2 HR

Step to

8

2 HR

Step to

8

8

2 HR

Step to

9

8

1 HR

Step to

10

16

1 HR

Step to

11

30

1 HR

Step to

12

NT

13

12

1 HR

Step to

14

Patient refused to walk

15

8

1 HR

Step to

16

16

1 HR

Step to

17

NT

18

12

1 HR

Step through

21

Balance assessment: Once the patient was ambulating community
distances (> 150 feet) and demonstrated the ability to ascend 3 flights of
stairs during session 14, the physical therapist wanted to determine if she
was still a fall risk and to rule out possible causes for the patient’s previous
falls, reported by her daughter. During the initial examination, the physical
therapist had determined that the patient had good sensation of light touch
to the bottom of her feet. During the 12th session, the patient scored a
“negative” on the Romberg test, indicating that she was able to stand with
her feet together and hands crossed at her chest for greater than 30
seconds. This negative score indicates that the patient’s distal proprioception
was intact.8,17 However, the patient scored a “positive” modified Romberg,
i.e. she was unable to stand with one foot in front of the other with hands
crossed at her chest for greater than 30 seconds. Guccione, et al (2012)
suggested that the patient’s time demonstrated a minimal to significant
balance impairment, and a possible fall risk.8,17

22

Table 8. MA’s functional status

Assessment
SitStand
Gait
Distance – 2 MWT
Assist
Device
Stair climbing
Number
Assist
Device

Initial Eval
(09/28/14)

At Discharge

Mod A

Independent
(with 7 reps at treatment
10)

6’
Min A
Rolling Walker (RW)

225’
Modified Independent (MI)
RW

Not Tested (NT)
-

30 stairs (3 flights)
MI
1 handrail

DISCUSSION
The American Board of Internal Medicine (ABIM) Foundation, the
American Physical Therapy Association, and the American Academy of
Nursing have all acknowledged that unnecessary bed rest during
hospitalization often leads to preventable functional decline in older adults.
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Kortebein (2009) found that 1 out of 3 older hospitalized patients, who

are over 70 y.o., demonstrate a decline in their ambulatory function or in
their ability to complete ADLs after their medical condition had been
successfully treated.3 MA is an example of a patient who experienced
deconditioning primarily as a result of her 14 days of hospitalization and bed
rest due to an intracranial hemorrhage. At the initial exam on the SAR unit,
the patient was only able to walk 6 feet and demonstrated orthostatic
hypotension when transferring from sitting to standing. This case report
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demonstrates that after completing a POC that included patient education, a
walking program with a rolling walker, progressive resistance exercises
(PREs) for the lower extremities (LE), and functional training, this patient
was able to reverse her deconditioning and return to her PLOF. However, a
larger randomized controlled study is required to determine if this POC can
reverse hospital-associated deconditioning in all patients.
During the initial examination, the student physical therapist focused
on the patient’s weak and deconditioned state, encouraging the patient to sit
up more in bed or in a chair to challenge her cardiovascular system in a
conservative manner. Next he progressed to more challenging exercise,
starting with safely transferring from sitting to standing, walking to the
physical therapy gym and completing seated PREs. He gradually progressed
the patient to completing more difficult standing PREs and functional
activities, such as stair climbing. Finally he ruled out other possible causes of
her history of falls and LOB through the Romberg balance tests
As the research predicted, after completing this rehabilitation
approach, the patient reversed her functional decline, allowing her to exceed
all of her goals.

1,3,5

As shown in table 8, she walked 225 feet with the LRAD,

a rolling walker, climbed 3 flights of stairs with 1 handrail and completed 7
sitstand transfers independently during 1 practice session. Achieving
these goals allowed the patient to return to living independently in her home
with assistance as needed from her daughter.
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The literature supports the use of a walking program with older
deconditioned or sedentary patients to improve aerobic endurance and to
improve functional abilities.1,5,13,20 As indicated in tables 4, 6, 8 and Figure 1,
the patient steadily increased her walking distance. The patient’s aerobic
endurance increased by 3166% as measured by the 2MWT. In a study of
community dwelling sedentary older adults who completed a 16 week
walking program, the subjects only increased their aerobic endurance by
26% as measured by the 6-minute walk test.13 The large difference in
improvement may be due to the fact that the subjects in the study were
community dwelling individuals, not patients dealing with the effects of
hospital associated deconditioning, prior to beginning the walking program.
Note that although Figure 1 demonstrates that patient MA steadily
increased the distance that she walked each day, during session 11 the
patient did not walk as far as during the previous session. This was likely
due to the fact that climbing the 3 flights of stairs fatigued the patient,
reducing the distance that she walked that day. At this point of her care, the
student physical therapist considered the patient strong enough to be safely
discharged to her home with 24 hour care as needed from her daughter.
However, the medical staff was still adjusting her medications, including her
antihypertensive medicines and decided that the patient was not yet safe for
discharge from a medical viewpoint. As a result, the physical therapist
25

shifted the focus of the physical therapy sessions. Therapy continued to
include a daily walking program with the more efficient gait pattern using a
wider BOS, in order to prevent the patient’s status from declining due to bed
rest and hospital associated deconditioning. In addition, the physical
therapist focused on activities that the patient could complete as part of her
home exercise program upon discharge, especially walking and the PREs.
Through repetition, the physical therapist reinforced the motor learning and
motor control of ambulation, the PREs and stair climbing. Simultaneously,
the physical therapist assessed the patient’s balance with the Romberg tests.
This change in POC focus accounts for day to day variability in total distance
walked.
Although the patient scored 4/5 for most MMTs of the LE, the physical
therapist included the PREs with the walking program since the patient
demonstrated a lack of endurance with ambulation and difficulty with
functional tasks, such as transferring sitstand. As the research predicted,
when this older patient increased the strength of her LE muscles, she
improved her ability to perform important functional tasks such as
ambulation with an assistive device, sit to stand transfers, stair climbing,
and standing balance.7-9,11,12,18 The physical therapist chose simple PREs
that the patient could easily perform once she returned to her home. In this
way, the patient should be able to exercise after discharge and maintain or
improve upon any strength and functional gains obtained during physical
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therapy. This was important since the patient was walking a shorter distance
than her peers, community dwelling older adults, at discharge as shown in
the results of 2MWT.
Finally, once the patient demonstrated that she had regained her
ability to ambulate community distances with a rolling walker, to transfer
sitstand independently and to ascend and descend three flights of stairs
to enter her house, the physical therapist made sure that the patient did not
have any underlying vestibular or proprioception impairments that were
possibly causing her previous LOB and falls. By using the Romberg and
modified Romberg balance tests as assessment tools, he measured the
patient’s static standing balance prior to discharge to determine if she was
still a fall risk.8
As stated earlier, the patient’s negative results on the Romberg test
with a NBS and eyes closed indicate that the patient’s proprioceptive and
vestibular systems were intact.8,17 However, Guccione (2012) stated that
older adults find the modified or sharpened Romberg very difficult and it can
be used to separate the older adults who are more capable from those who
have minimal to significant balance impairments.8 Since this patient scored a
“positive” on the modified Romberg during the 12th session and again at the
17th session, the physical therapist indicated in the discharge note, that even
though the patient’s ambulation endurance, stair climbing and functional
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ability improved, the patient was still a fall risk and required supervision
when walking longer distances, or when fatigued.
Limitations of this Case Report:
Since the patient scored a “positive” on the sharpened Romberg, the
physical therapist could have further assessed the patient’s functional
balance with another outcome measure, one with greater normative data for
the older population. If the physical therapist had used such a test, including
the Timed Up and Go (TUG) test, the Berg Balance Scale or the Tinetti
Performance Oriented Mobility Assessment (POMA), he could quantitatively
assessed and confirmed if the patient demonstrated a functional balance
that is considered normal for her age, or was definitely a fall risk.8,25
In addition, as with all case reports, it is difficult to state with a high
level of certainty what aspects of the POC significantly contributed to the
patient’s improved performance. Instead, larger randomized controlled trials
could determine which aspects of this patient’s POC contributed the most to
her recovery. At a minimum, this case report suggests that future research
is required to better determine the effectiveness of these interventions.
Suggestions: Research indicates that the entire medical staff
including the MDs, nurses and physical therapists should advocate for
increased patient ambulation and mobility during hospitalization to prevent
hospital associated deconditioning.1-3,6,21-23 Research and this case report
suggest that a wide variety of therapeutic activities and exercises may
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reverse the effects of deconditioning in the elderly, including but not limited
to a walking program, PREs, repetition and training of functional activities,
and balance training. Physical therapists need to use their clinical reasoning
to determine which of these interventions will provide the best outcomes for
their patients.
Conclusion: Fritz et al.(2007) wrote “No system of patient
management should be considered static, and it is necessary to incorporate
new evidence into existing systems.”26 Since the research confirms that
medically unnecessary bed rest and inactivity leads to hospital associated
deconditioning, physical therapists and the entire hospital staff need to
promote patient mobility as soon as possible after hospitlization.1-4,6,7,21-23
This case report demonstrates that a walking program with PREs helped this
92 y.o. patient with hospital associated deconditioning improve her strength,
cardiovascular endurance, and functional abilities. Physical therapists and
researchers need to confirm that this program can help all patients suffering
from hospital associated deconditioning. Alternatively, perhaps research can
better determine which aspects of this POC helped the most, or help physical
therapists classify patients dealing with this broad diagnosis of hospital
associated deconditioning into subgroups of patients, matching the patient
subgroups with the most effective, evidence-based interventions.
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